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(54) DISPLAY DEVICE

(67)  The present embodiment may comprise: a dis-
play module; a link assembly connected to the display
module; and a rotation mechanism connected to the link
assembly so as to rotate the link assembly. In addition,
the link assembly may comprise: a pair of links; and a
link joint to which each link, of the pair of links, is rotatably
connected. At least one link, of the pair of links, may
comprise: an arm from which at least one gear coupling
part protrudes; a gear; and a fastening member for fas-
tening the gear to the gear coupling part. A first fastening
hole may be formed in the gear coupling part; a second
fastening hole, matching with the first fastening hole, may
be formed in the gear; and the fastening member may
couple the gear to the gear coupling part by being insert-
ed in the first fastening hole and the second fastening
hole.
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Description

[Technical Field]

[0001] The present disclosure relates to a display de-
vice.
Background Art]

[0002] As the information society develops, the de-
mand for a display device has been increased in various
forms. Recently, various display devices, such as a liquid
crystal display device (LCD), a plasma display panel
(PDP), an electroluminescentdisplay (ELD), oravacuum
fluorescent display (VFD) have studied and used.
[0003] When compared to a liquid crystal display de-
vice, adisplay device usingan OLED LCD may represent
more excellent characteristics in brightness and viewing
angle and may be implemented in an ultra-thin form as
the liquid crystal display device does notrequire the back-
light unit.

[0004] The display device may include a flexible dis-
play panel wound on or released from the roller. Korean
Unexamined Patent Publication 10-2017-0062342 A
(June 07, 2017) discloses a display device having a link
to operate such a display panel.

[0005] Such a display device has gears are integrally
formed with a pair of links, which are positioned at a rear
portion of the display panel, while being engaged with
the links, respectively, respectively. As the spacing be-
tween the pair of links is varied, the display panel is wound
around the roller or unwound from the roller.

[Disclosure]
[Technical Problem]

[0006] According to the display device of the related
art, since the gears are formed integrally with the links,
the machining of the gears are difficult, and the links re-
quire the higher manufacturing costs. In addition, when
the links are fully formed of a stiffness material to ensure
the stiffness of the gears, the material costs of the link
may be increased.

[0007] In addition, according to the display device of
the related art, when the gear is broken, the link has to
bereplaced, and the repair costs of the link are increased.
[0008] The present disclosure is to provide a display
device capable of reducing the manufacturing costs of a
link, and representing higher stiffness in the joint part
between links.

[0009] The present disclosure is to provide a display
device including a gear coupled to an arm with higher
reliability.

[Technical Solution]

[0010] Accordingto an embodiment of the present dis-
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closure, a display device may include a display module,
a link assembly coupled to the display module, and a
rotating mechanism coupled to the link assembly to rotate
the link assembly. In addition, the link assembly may in-
clude a pair of links, and a link joint to which the pair of
links are rotatably coupled. Atleast one of the pair of links
includes an arm from which at least one gear coupling
part protrudes, a gear, and a fastening member to fasten
the gear to the gear coupling part. A first fastening hole
may be formed in the gear coupling part, and a second
fastening hole matched with the first fastening hole may
be formed in the gear. The fastening member may be
inserted into the first fastening hole and the second fas-
tening hole to fasten the gear to the gear coupling part.
[0011] For one example, the gear coupling part may
include a first coupling part and a second coupling part
extending from the first coupling part and thinner than
the first coupling part. The gear may include a first gear
part facing the first coupling part and a second gear part
facing the second coupling part and thicker than the first
gear part. The first coupling part may have a stop surface
to which the second gear part is locked in the rotational
direction.

[0012] One end of the stop surface may make contact
with one surface, which faces the second gear part, of
the second coupling part.

[0013] The first fastening hole may be spaced apart
from the stop surface. The first fastening hole may be
formed in each of the first coupling part and the second
coupling part.

[0014] For another example, a pair of gear coupling
parts may be formed in the arm, and agap may be formed
between the pair of gear coupling parts.

[0015] The fastening member may include a shaft
press-fitted between any one of the pair of gear coupling
parts and the gear and fastened. The shaft may extend
in a direction in which the pair of gear coupling parts are
spaced apart from each other.

[0016] In addition, the fastening member may include
a pin press-fitted between another of the pair of gear
coupling parts and the gear. The pin may extend in the
direction perpendicular to a direction Y in which the pair
of gear coupling part are spaced apart from each other.
[0017] The first fastening hole may be formed in any
one of the pair of gear coupling parts.

[0018] The gear may include a first gear part received
in the gap and having a second fastening hole matched
with the first fastening hole, and a second gear part in-
tegrally formed with the first gear part and positioned out-
side the gap.

[0019] The shaft may be press-fitted into the first fas-
tening hole and the second fastening hole. The shaft may
extend in a direction in which the pair of gear coupling
parts are spaced apart from each other.

[0020] Grooves are formed in another of the pair of
gear coupling parts and the first gear part corresponding
to each otherto form a pin hole, and the pin may be press-
fitted into the pin hole.



3 EP 3 916 703 A1 4

[0021] The pin may extend in the direction X perpen-
dicular to the direction Y in which the pair of gear coupling
parts are spaced apart from each other.

Advantageous Effects]

[0022] Accordingto an embodiment of the present dis-
closure, the link may include the arm and the gear, and
the arm and the gear are coupled to each other through
afastening member to sufficiently ensure stiffness. When
the link is operated, the shaking of the link may be min-
imized.

[0023] In addition, when the gear is integrally formed
with the arm, the arm may be easily formed. When the
arm and the gear include mutually different materials, the
weight of the arm may be reduced, and the material costs
of the arm may be saved.

[0024] Further,whenthe gearis abraded as the display
module is used for a long term, a new gear may be cou-
pled to the arm in place of the abraded gear. Accordingly,
the service cost may be more reduced as compared to
when the whole link is replaced.

[0025] Further, the gear is bi-directionally fixed by the
shaft and the pin, thereby minimizing the distortion of the
gear. In addition, the gear may be sustained by the arm
with higher reliability.

[0026] Further, in the state that the second gear face-
to-face makes contact with the sop surface of the first
coupling part, the first coupling part is fastened to the
second gear through the fastening member. Accordingly,
the fastening of the fastening member may be easier,
and the time taken to assemble the link may be mini-
mized.

Description of Drawings]
[0027]

FIG. 1 is a perspective view of a display device ac-
cording to an embodiment of the present disclosure;
FIG. 2 is a side view of a display module covered by
ahousing according to an embodiment of the present
disclosure;

FIG. 3 is a side view of the display module when a
portion of a display module is lifted from a housing
illustrated in FIG. 2;

FIG. 4 is a side view of a display module when the
display module is limited to the maximum height ac-
cording to an embodiment of the present disclosure;
FIG. 5is a sectional view of an inner part of the hous-
ing according to an embodiment of the present dis-
closure;

FIG. 6is aperspective view of a display module while
a lift module moves up the display module according
to an embodiment of the present disclosure;

FIG. 7 is a rear view illustrating an inner part of a link
joint as one example of a link assembly according
to an embodiment of the present disclosure;
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FIG. 8 is an exploded perspective view illustrating a
first link or a second link illustrated in FIG. 7;

FIG. 9 is a front view of a gear illustrated in FIG. 8;
FIG. 10 is a sectional view taken along line A-A’ il-
lustrated in FIG. 7.

FIG. 11 is a rear view illustrating an inner part of a
link joint as another example of a link assembly ac-
cording to an embodiment of the present disclosure;
FIG. 12 is a perspective view illustrating a first link
or a second link illustrated in FIG. 11; and

FIG. 13 is an exploded perspective view illustrating
a first link or a second link illustrated in FIG. 12.

Best Mode]
Mode for Invention]

[0028] Hereinafter, an embodiment of the present dis-
closure will be described with reference toaccompanying
drawings in detail.

[0029] FIG. 1 is a perspective view of a display device
according to an embodiment of the present disclosure,
FIG. 2 is a side view of a display module covered by a
housing according to an embodiment of the present dis-
closure, FIG. 3 is a side view of the display module when
a portion of a display module is lifted from a housing
illustrated in FIG. 2, FIG. 4 is a side view of a display
module when the display module is limited to the maxi-
mum height according to an embodiment of the present
disclosure, and FIG. 5 is a sectional view of an inner part
ofthe housing according to an embodiment of the present
disclosure.

[0030] A display device includes a housing 1 and a
display module 2 that is introduced into the housing 1 or
withdrawn out of the housing 1.

[0031] The display module 2 may include a display
panel 3 and a display cover 4.

[0032] The display device may further include a roller
5. The display module 2 may be wound around the roller
5 or may be unwound from the roller 5. The roller 5 may
be provided inside the housing 1.

[0033] The display device may include a driving mech-
anism 10 (see FIGS. 3 to 6) to operate the display module
2. The driving mechanism 10 may be coupled to the dis-
play module 2.

[0034] The display module 2 may be wound around
the roller 5 or unwound from the roller 5 by the driving
mechanism 10, while being coupled to the roller 5 and
the driving mechanism 10.

[0035] One side of the display module 2 may be a first
coupling part 2B coupled to the roller 3 (see FIG. 5), and
an opposite side of the display module 2 may be a second
coupling part 2B coupling to the driving mechanism 10
(see FIGS. 3 and 4). The first coupling part 2B and the
second coupling part 2B may be positioned at opposite
sides to each other in a longitudinal direction of the dis-
play module 2.

[0036] The operation of the display module 2 may be
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defined as moving the position of the second coupling
part 2B by the driving mechanism 10. The driving mech-
anism 10 may adjust the area, which is exposed to the
outside, of the display panel 3 by changing the height of
the second coupling part 2B.

[0037] The display device may have a thickness in a
front-rear direction X, a length in a left-right direction Y,
and a height in a vertical direction Z.

[0038] The housing 1 may include the assembly of a
plurality of members. The housing 1 may be formed
therein with a space S1 (see FIG. 5) in which the roller
5 is received. The display module 2 may be received
together with the roller 5 in the space S1.

[0039] The housing 1 may include a front cover 11 to
cover the roller 5 in front of the roller 5. The front cover
11 may form a front outer appearance of the housing 1.
[0040] The housing 1 may further include at least one
side cover 12 to cover the roller 5 at the side of the roller
5. The side cover 12 may form a side outer appearance
ofthe housing 1. A pair of side covers 12 may be provided
and may include a left cover positioned at the left side of
the roller 5 and a right cover positioned at the right side
of the roller 5.

[0041] The housing 1 may be formed therein with an
opening 13 through which the display module 2 passes.
The opening 13 may be formed in an upper portion of
the housing 1. The opening 13 may be formed in the
upper portion of the housing 1 such that the opening 13
is open in a vertical direction.

[0042] The housing 1 may further include a top cover
14 to form an outer appearance of a top surface of the
housing 1. The opening 13 may be formed in the top
cover 14 to be open in the vertical direction.

[0043] The housing 1 may furtherinclude alower frame
18. The lower frame 18 may be disposed in a horizontal
direction between the pair of side covers 12. The lower
frame 18 may be coupled to the pair of side covers 12.
[0044] The housing 1 may further include a back cover
19 to cover a portion of the driving mechanism 10, which
is received in the space S1 of the housing 1. The back
cover 19 may be disposed in the horizontal direction be-
tween the pair of side covers 12. The lower frame 18 may
be coupled to the pair of side covers 12.

[0045] The display device may include a door 20 to
open or close the opening 13. The door 20 may be dis-
posed in the housing 1. The door 20 may be disposed
retractably in the horizontal direction or rotatably in the
vertical direction at the top cover 13.

[0046] The door 20 may be moved to a position of
opening the opening 13 or rotated before atleast a portion
of the display module 2 is moved up from the housing 1.
[0047] The door 20 may be positioned at the opening
13 and may cover the opening 13 when an entire portion
of the display module 2 has been completely inserted
into the housing 1.

[0048] The display module 2 may be wound around
the roller 5 such that the entire portion of the display mod-
ule 2 may be received in the space S1. In addition, a
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portion of the display module 2 may be unwound from
the roller 5 such that the display module 2 is withdrawn
out of the space S1.

[0049] The thickness of the display module 2 may be
thinner than the thickness of the housing 1. The length
of the housing 1 in the horizontal direction may be longer
than the length of the display module 2 in the horizontal
direction. When the display module 2 is spread, the height
of the display module 2 (the height of the upper end of
the display module) may be higher than the height of the
housing 1 (thatis, the height of the upper end of the hous-
ing).

[0050] As illustrated in FIG. 2, the entire portion of the
display module 2 may be inserted into and received in
the housing 1. As illustrated in FGI. 3, only a portion of
the display module 2 may be moved up to a predeter-
mined height H1 from the top surface of the housing 1.
As illustrated in FIG. 4, the display module 2 may be
moved up to the maximum height H2.

[0051] The display module 2 may be coupled to a roller
body 53. When the roller body 53 rotates about the rota-
tional shaft 52, the display module 2 may be wound
around or unwound from the roller body 53 while being
coupled to the roller body 53.

[0052] The display panel 3 may display an image
through the front surface thereof. A region of the display
panel 3, which is positioned at an outer portion of the
housing 1, may be defined as an active region allowing
a user to view the image from the outside. A region of
the display panel 3, which is positioned in the space S1
of the housing 1, may be an inactive region allowing the
user not to view the image from the outside.

[0053] Preferably, the display panel 3 has elasticity al-
lowing bending or rolling like an OLED. In this case, the
display panel 3 may be a flexible display panel.

[0054] The display cover 4 may be disposed on the
back surface of the display panel 3 or may cover the back
surface of the display panel 3. The display cover 4 may
be a panel supporter to support the display panel 3.
[0055] The display cover 4 may include a plurality of
supporters 41 to support the display panel 3. Each of the
plurality of supporters 41 may extend in the horizontal
direction at the rear portion of the display panel 3.
[0056] The plurality of supporters 41 may be attached
to the back surface of the display panel 3. An adhesive
member may be provided on the back surface of the dis-
play panel 3, and each of the plurality of supports 41 is
attached to the adhesive member to be fixed to the dis-
play panel 3. The adhesive member may include a dou-
ble-sided tape or may include an adhesive interposed
between the display panel 3 and the supporter 41. The
plurality of supporters 41 may be attached to the back
surface of the display panel 3 through the adhesive mem-
ber. The adhesive member may fix the back surface of
the display panel 3 to the front surface of the supporter41.
[0057] The plurality of supporters 41 may be arranged
to be stacked in the vertical direction Z when the display
panel 3 is upright. An upper end of the supporter, which
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is provided at a lower position, of the plurality of support-
ers 41 may make contact with a lower end of another
supporter, which is positioned above the supporter. In
detail, the supporter positioned at the lower position may
support the supporter at the upper position.

[0058] When the display panel 3 is wound around the
roller 5, the plurality of supporters 41 may be spread. The
plurality of supporters 41 may be wound around the roller
5 together with the display panel 3 and the adhesive
member while being attached to the display panel 3 by
the adhesive member 42.

[0059] Each of the plurality of supporters 41 may have
the shape of a bar extending in the horizontal direction
Y. The sectional shape of each supporter 41 has a rec-
tangular shape extending in the vertical direction.
[0060] The roller 5 may be disposed rotatably in the
housing 1. The roller 5 may be rotatably received inside
the housing 1. The housing 1 may have a roller supporter
51 (see FIG. 6) to rotatably support the roller 5. A pair of
roller supporters 51 may be provided in the housing 1.
The roller 5 may be interposed between the pair of roller
supporters 51 and may be rotatably supported by the pair
of roller supporters 51. [73] The roller 5 may include a
rotational shaft 52 (see FIG. 5) rotatably supported by
the roller supporter 51.

[0061] The roller 5 may include a roller body 53 (see
FIG. 5) around which the display module 2 is wound. The
roller body 53 may be coupled to the rotational shaft 52
or may be integrated with the rotational shaft 52. The
roller body 53 may be rotated about the rotational shaft
52.

[0062] Theroller 5 may be formed therein with an inner
space S2. The roller body 53 may include an assembly
of aplurality of members. Theroller 5 may have the shape
of a hollowed cylinder having the inner space S2 therein.
The roller 5 may include the assembly of afirst roller body
53A and a second roller body 53B. The inner space S2
may be formed between the first roller body 53A and the
second roller body 53B.

[0063] A timing controller board 56 (see FIG. 5) may
be received in the inner S2 of the roller 5. The timing
controller board 56 may be connected to a source printed
circuit board 62 (see FIG. 4) to be described below and
a cable 64.

[0064] The roller 5 is formed therein with a cable
through hole 57 (see FIG. 5) through which the cable 64
passes. The cable 64 may be connected to the timing
controller board 56 in the state that the cable 64 passes
through the cable through hole 57. The cable through
hole 57 may be radially formed through one side of the
roller body 53.

[0065] The display device may include a connecting
bar 60 as illustrated in FIGS. 3 and 4. The display device
may further include a source PCB 62 as illustrated in
FIGS. 3 and 4. In addition, the display device may further
include a top case 66.

[0066] The connecting bar 60 may be coupled to at
least one of the display panel 3 and the display cover 4.
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The connecting bar 60 may be coupled to the top case 66.
[0067] The display module 2 may be defined as includ-
ing the display panel 3, the display cover 4, and the con-
necting bar 60, and the connecting bar 60 may be a sec-
ond coupling part 2B.

[0068] The source PCB 62 may be disposed on the
connecting bar 60. The source PCB 62 may include sig-
nal wires to transmit digital video data and timing control
signals received from the timing controller board 56. The
source PCB 62 may be connected to the display panel
3 by a source chip on film (COF) (not illustrated). The
source COF coupled to one side of the source PCB 62
may extend to the active region of the display panel 3
and thus may be coupled to the display panel 3. The COF
may be coupled to an upper portion of the display panel 3.
[0069] The cable 64 may connect the source PCB 62
to the timing controller board 56. The cable 64 may have
one end electrically connected to the source PCB 62 and
an opposite end electrically connected to the timing con-
troller board 56.

[0070] The cable 64 may include a cable bendable ac-
cording to the shape of the display cover 4. In detail, the
cable 64 may be an FFC cable or an FPCB.

[0071] The cable 64 may be disposed to pass through
the plurality of supporters 41. The cable 64 may be dis-
posed to pass through the opening 43 formed in the plu-
rality of supporters 41.

[0072] The top case 66 may be disposed to surround
the second coupling part 2B. The top case 66 may be
disposed while surrounding the upper portion of the dis-
play module 2 or may be disposed while surrounding the
coupling part 2B and the source PCB 62. The top case
66 may be coupled to the connecting bar 60 or may be
coupled to the upper portion of the display module 2.
[0073] The second coupling part 2B and the source
PCB 62 may be positioned inside the top case 66, and
may be protected by the top case 66.

[0074] Referring to FIG. 4, the driving mechanism 10
may include a pair of links 71 and 72. The driving mech-
anism 10 may further include a link joint 73 rotatably cou-
pling the pair of links 71 and 72 to each other.

[0075] The pair of links 71 and 72 may include a first
link 71 and a second link 72. The first link 71 and the
second link 72 may be coupled to each other such that,
when any one of the first link 71 and the second link 72
is rotated, a remaining one is rotated together.

[0076] The firstlink 71 may be rotatably coupled to the
display module 2. The firstlink 71 may be directly coupled
to the display module 2, or may be coupled to the display
module 2 through an upper bracket 49.

[0077] Each of the first link 71 and the second link 72
may be rotatably coupled to the link joint 73.

[0078] The second link 72 may be rotatably coupled to
the housing 1. The second link 72 may be directly coupled
to the housing 1, or may be coupled to the housing 1
through link supporters 21 and 22.

[0079] The firstlink 71 may be a driven link. When the
second link 72 is rotated, the first link 71 may move the
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second coupling part 2B of the display module 2 while
rotating about the display module 2, especially, the sec-
ond coupling part 2B, relatively to the second link 72
When the second link 72 is rotated, the first link 71 may
move the connecting bar 60, and the display module 2
may be unwound from the roller 5 or wound around the
roller 5 when moving the connecting bar 60.

[0080] Thefirstlink 71 may be rotatably coupled to the
connecting bar 60, or may be rotatably coupled to the
upper bracket 49 coupled to the connecting bar 60. One
side of the upper bracket 49 may be fastened to the con-
necting bar 60 with a fastening member such as a screw.
[0081] Thefirstlink 71 may be coupled to the connect-
ing bar 60 or the upper bracket 49 through a hinge pin P1.
[0082] An opposite side of the first link 71 may be ro-
tatably coupled to the arm joint 73. An opposite side of
the first link 71 may be rotatably coupled to the arm joint
73 through a hinge pin P2.

[0083] Thesecondlink72may be adrivinglinkto rotate
the first link 71. The second link 72 may be coupled to
the first link 71 to rotate the first link 71. The second link
72 may be rotatably coupled to the arm joint 73. One side
of the second link 72 may be rotatably coupled to the arm
joint 73 through a hinge pin P3.

[0084] An opposite side of the second link 72 may be
rotatably supported by the housing 1. The second link 72
may be rotatably coupled to a lift module supporter 15 or
may be rotatably coupled to the link supports 21 and 22
which are separately provided.

[0085] The lift module supporter 15 may be disposed
onthelowerframe 18 (see FIG. 5), and may be supported
by the lower frame 18.

[0086] The link supporters 21 and 22 may be disposed
on the lift module supporter 15 (see FIG. 5), to rotatably
support the second link 72 while being upright perpen-
dicularly to the lift module supporter 15

[0087] The second link 72 may be coupled to a hinge
pin P4 (see FIG. 5), which serves as a rotational center
axis of the second link 72, and the second link 72 may
be rotated about the hinge pin P4. The hinge pin P4 may
be a horizontal shaft coupled to the second link 72, and
may longitudinally extend in the front-rear direction. The
hinge pin P4 may be fastened to the second link 72 to
be rotated integrally with the second link 72, when the
second link 72 is rotated.

[0088] The hinge pin P4 is manufactured separately
from the second link 72 and then coupled to the second
link 72, or may integrally protrude from the second link 72.
[0089] The hinge pin P4 may be rotatably supported
by the link supporters 21 and 22. A pair of link supporters
21 and 22 may be provided, and the hinge pin P4 may
be rotatably supported by the pair of link supporters 21
and 22. The pair of link supporters 21 and 22 may be
fastened to each other through a fastening member such
as a screw.

[0090] The pair of link supporters 21 and 22 may each
have a through hole through which the hinge pin P4 ro-
tatably passes, and a hinge pin supporter, such as abear-
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ing, to support the hinge pin P4 may be disposed at the
through hole.

[0091] When the second link 72 is rotated about the
hinge pin P4, the second link 72 may be rotated vertically
or substantially vertically. The hinge pin P4 may rotatably
couple the lower portion of the second link 72 to the link
supporters 21 and 22.

[0092] The firstlink 71 and the second link 72 may be
folded or unfolded while being coupled to the link joint
73. When the second link 72 is rotated horizontally or
substantially horizontally with respect to the housing 1,
the first link 71 is laid down horizontally or substantially
horizontally while being coupled to the link joint 73, which
is similar to the second link 72. To the contrast, when the
second link 72 is rotated vertically or substantially verti-
cally with respect to the housing 1, the first link 71 be-
comes upright on the second link 72 to be vertical or
substantially vertical together the second link 72.
[0093] Thedisplay device may furtherinclude a control
module 98 to control the driving mechanism 10. The con-
trol module 98 may be received in the space S of the
housing 1 and may be protected by the housing 1. The
control module 98 may include a main board having a
circuit unit to control the driving mechanism 10.

[0094] The control module 98 may control a driving
source 81 of the driving mechanism 10. When the control
module 98 drives the driving source 81 of the driving
mechanism 10, the second link 72 and the first link 71
may be rotated, and the display module 2 may be un-
wound from the roller 5 or wound around the roller 5, as
the first link 71 rotates.

[0095] Meanwhile, preferably, the first link 71 and the
second link 72 has a substantially light weight and higher
stiffness. At least one of the first link 71 or the second
link 72 may include an arm and a gear, and may further
include a fastening member to couple the arm and the
gear. The load of the display module 2 may be applied
to the gear constituting the first link 71 or the second link
72, and the gear preferably has higher stiffness to pre-
cisely control the position of the display module 2 (that
is, the position of the second coupling part 2B). Accord-
ingly, the gear needs to have higher stiffness. For exam-
ple, the gear may be formed of a metal material, such as
high stiffness steel, aluminum alloy, or stainless steel, or
may be formed of a synthetic resin material such as en-
gineering plastics which is a plastic material including a
polymer material.

[0096] When the gear includes a metal material, the
gear may be an aluminum alloy, such as AL 6063, or
stainless steel such as SUS 304. Preferably, the gear
may include a material, such as SUS 304, allowing a
minimized gear thickness, and higher Young’s modulus
(Gpa), and higher tensile strength (Mpa). The arm con-
stituting the first link 71 or the second link 72 may be
different from the gear, in material, and may include an
aluminum alloy, such as AL 6063.

[0097] As described above, when the arm is different
from the gear in material, for example, when the arm
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includes an aluminum alloy, such as AL6063, and the
gear includes stainless steel such as SUS 304, a portion
of the link, to which a gear coupling part 102 and the gear
are coupled, may have higher stiffness, as compared to
that of the link totally including an aluminum alloy such
as AL 6063.

[0098] When thelinkincludes an arm formed of an alu-
minum alloy such as AL 6063 and a gear formed of stain-
less steel, such as SUS 304, and the gear thickness is
4 mm, a portion of the link, to which the gear coupling
part 102 and the gear are coupled, may have higher stiff-
ness, as compared to the stiffness of the gear when the
link is formed of an aluminum alloy such as AL 6063 and
the gear thickness is 10 mm.

[0099] The firstlink 71 may include a first arm 74 and
a first gear 75, and the first arm 74 and the first gear 75
may be fastened to each other through a fastening mem-
ber. The second link 72 may include a second arm 76
and a second gear 77, and the second arm 76 and the
second gear 77 may be fastened to each other through
a fastening member.

[0100] FIG. 6is a perspective view of the display mod-
ule while the lift module moves up the display module
according to an embodiment of the present disclosure.
[0101] Thefirstlink 74 may be coupled to the connect-
ing bar 60 or the upper bracket 49 through a hinge pin P1.
[0102] The first arm 74 and the first gear 75 may be
coupled to the link joint 73 through the hinge pin P2.
[0103] The first arm 76 and the second gear 77 may
be coupled to an arm joint 23 through the hinge pin P3.
[0104] Thesecondarm 76 may be coupled to the hous-
ing 1 or the link supporters 21 and 22 disposed inside
the housing 1 through the hinge pin P4.

[0105] The first gear 75 may be a driven gear rotated
by the second gear 77 when the second gear 77 rotates.
The first gear 75 may be rotated about the display module
2 together with the first arm 74, so the first link 71 may
be rotated about the display module 2.

[0106] The second gear 77 may be toothed with the
first gear 75, and may be a driving gear that rotates the
first gear 75 when the second arm 76 rotates. When the
second arm 72 is rotated, the second gear 77 may be
rotated about the hinge pin P4 together with the second
arm 72, and may rotate the first gear 75 while being
toothed with the first gear 75.

[0107] The driving mechanism 10 may include a rotat-
ing mechanism 80 coupling to a link assembly L to rotate
the link assembly L. The rotating mechanism 80 may be
coupled to the second link 72 to rotate the second link 72.
[0108] The rotating mechanism 80 may include a driv-
ing source, such as amotor, and at least one power trans-
fer member to transfer driving force of the driving source
to the second link 72.

[0109] Thefirstlink 71, the second link 72, the link joint
73, and the rotating mechanism 80 may constitute the
driving mechanism 10 to move the position of the second
coupling part 2B of the display module 2.

[0110] Thefirstlink 71, the second link 72, and the link
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joint 73 may constitute the link assembly L coupled to
the display module 2, and the link assembly L is linked
to the rotating mechanism 80 to move the second cou-
pling part 2B of the display module 2.

[0111] The display device may include a plurality of
link assemblies L, which are assemblies of the first link
71, the second link 72, and the link joint 73.

[0112] The plurality of link assemblies may operate the
display module 2 together while being spaced apart from
eachotherin the direction Y perpendicularto the direction
z in which the display module 2 is spread. The rotating
mechanism 80 may be coupled to each of the plurality
of link assemblies, and may operate the plurality of link
assemblies together.

[0113] The plurality of link assemblies may include a
pair of link assemblies L1 and L2, and the pair of link
assemblies L1 and L2 may include a left link assembly
L1 and a right link assembly L2. The left link assembly
L1 and the right link assembly L2 may be spaced apart
from each other in the left and right directions, and may
be symmetrically disposed in the left-right direction.
[0114] When the display device includes both the left
link assembly L1 and the right link assembly L2, the first
link 71 of the left link assembly L1 may be coupled to a
left upper bracket 49A mounted on the connecting bar
60 through the hinge pin P1, and the first link 71 of the
right link assembly L2 may be coupled to a right upper
bracket 49B mounted on the connecting bar 60 through
the hinge pin P1.

[0115] The rotating mechanism 80 may be coupled to
the second link 72, and may rotate the second link 72
aboutthe hinge pin P4. The second link 72 may be formed
at a coupling part 79 to which the rotating mechanism 80
is coupled. The coupling part 79 may be formed between
the hinge pin P4 and the second gear 77 of the second
link 72.

[0116] The rotating mechanism 80 may push or pull
the second link 72 while being coupled to the coupling
part 79, and the second link 72 may be rotated about the
hinge pin P4 when pushed or pulled by the rotation mech-
anism 80. When the rotating mechanism 80 pushes the
coupling part 79, the second link 72 may be rotated in
any one direction (for example, a clockwise direction) of
a clockwise direction and a counterclockwise direction
around the hinge pin P4 and may be upright. To the con-
trary, when the rotating mechanism 80 pulls the coupling
part 79, the second link 72 may be rotated about the
hinge pin P4 in any another direction (for example, the
counterclockwise direction) of the clockwise direction
and the counterclockwise direction and be laid down.
[0117] The rotating mechanism 80 may include at least
one motor 81, a lead screw 84 rotated by the motor 81,
a slider 86 sliding along the lead screw 84 when the lead
screw 84 is rotating, and a connecting rod 87 coupled to
the slider 86 and the second link 72 to push or pull the
second link 72 while the slider 86 slides.

[0118] When the rotating mechanism 80 rotates the
pair of link assemblies L1 and L2 together, the rotating
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mechanism 80 includes at least one motor 81 and a pair
of lead screws 84, a pair of sliders 86, and a pair of con-
necting rods 87. When the display device includes a pair
of link assemblies L1 and L2, the lead screws 84, the
sliders 86, and the connecting rods 87 are symmetrical
left and right about the motor 81.

[0119] The motor 81 may be installed in the lift module
supporter 15. The motor 81 may be a BLDC motor.
[0120] Driving shafts of the motor 81 may be disposed
at opposite sides of the motor 81. The right driving shaft
and the left driving shaft of the motor 81 may rotate in
the same direction. Alternatively, the right driving shaft
and the left driving shaft of the motor assembly 81 may
rotate in opposite directions.

[0121] Thelead screw 84 may be coupled to the driving
shaft of the motor 81 through a coupling 82.

[0122] The lead screw 84 may be disposed to pass
through the slider 86. A thread may be formed on the
outer periphery of the lead screw 84.

[0123] The rotating mechanism 80 may further include
at least one bearing 83 or 85 to support the lead screw
84. Bearings 83 and 85 to support the lead screw 84 may
be mounted on the lift module supporter 15. The lead
screw 84 may be rotatably supported by the pair of bear-
ings 83 and 85. The pair of bearings 83 and 85 may be
spaced apart from each other in the longitudinal direction
of the lead screw 84.

[0124] A hollow part, through which the lead screw 84
passes, may be formed in the slider 86. The hollow part
of the slider 86 may have a thread engaged with the
thread of the lead screw, and the thread may linearly
move in the longitudinal direction of the lead screw 84
along the lead screw 84, when the lead screw 84 is ro-
tated.

[0125] The rotating mechanism 80 may further include
a spring 88 to elastically support the slider 86. The length
of the spring 88 may be shorter than the length of the
lead screw 84. The spring 88 may be interposed between
the bearing 83 and the slider 86. The spring 84 may be
interposed between the bearing, which is closer to the
motor 81 of the pair of bearings 83 and 85, and the slider
86. The spring 88 may be disposed to surround an outer
circumference of a portion of the lead screw 84. One end
of the spring 88 may be coupled to the bearing 83, and
an opposite end of the spring 88 may be separated from
or in contact with the slider 86.

[0126] The spring 88 may be compressed through the
pressing of the slider 86 when the second link 72 is laid
down horizontally. When the second link 72 starts to be
upright, the second link 72 is recovered to an original
status thereof while pressing the slider 86 in a direction
opposite to a direction of the motor 81.

[0127] As described above, when the restoring force
of the spring 88 acts on the slider 86, the initial load of
the motor 81 may be reduced, when the motor 81 to erect
the second link 72 is initially started.

[0128] The connectingrod 87 may include a slider con-
necting portion coupling to the slider 86 through a hinge
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pin, and a second link connecting portion coupled to the
coupling part 79 of the second link 72 through a hinge pin.
[0129] The slider connecting portion may be formed
on one side of the connecting rod 87 in the longitudinal
direction of the connecting rod 87, and the second link
connecting portion may be formed on an opposite side
of the connecting rod 87 in the longitudinal direction of
the connecting rod 87.

[0130] When the slider 86 approaches the motor 81,
the connecting rod 87 may be pulled by the slider 86 to
move the second link 72 downward, and the second link
72 may be laid down while rotating about the link sup-
porters 21 and 22 in a direction closer to the motor 81.
[0131] Meanwhile, when the slider 86 is away from the
motor 81, the connecting rod 87 may be pushed by the
slider 86 to move the first link 71 upward, and the second
link 72 may be upright while rotating about the link sup-
porters 21 and 22 in a direction away from the motor 81.
[0132] FIG. 7 is a rear view illustrating an inner part of
a link joint as one example of a link assembly according
to an embodiment of the present disclosure, FIG. 8 is an
exploded perspective view illustrating a first link or a sec-
ond link illustrated in FIG. 7, FIG. 9 is a front view of a
gear illustrated in FIG. 8, and FIG. 10 is a sectional view
taken along line A-A’ illustrated in FIG. 7.

[0133] Hereinafter, a link assembly will be described.
[0134] The first link 71 and the second link 72 may
include an arm and a gear in common. Hereinafter, the
common configuration of the first link 71 and the second
link 72 will be referred to as a link, the common configu-
ration of the first arm 74 and the second arm 76 will be
referred to as an arm, and the common configuration of
the first gear 75 and the second gear 77 will be referred
to as a gear, for explanation.

[0135] At least one gear coupling part 102 may pro-
trude from the arm. The arm may include an arm body
101 extending in the longitudinal direction of the link, and
the gear coupling part 102 protruding from the arm body
101.

[0136] The gear coupling part 102 may be formed to
be thinner than the arm body 101. The gear may be
formed to be thinner than the arm body 101.

[0137] The arm body 101 may have the thickness T1
(hereinafter, referred to as a "first thickness") thinner than
the thickness T2 (hereinafter, referred to as a "second
thickness") of the gear coupling part 102 or thicker than
the thickness "T3" (hereinafter, referred to as a "third
thickness") of the gear.

[0138] When the gear coupling part 102 includes por-
tions 104 and 106 having different thicknesses, the sec-
ond thickness T2 is defined as the thickness of the thick-
est portion of the parts 104 and 106 having different thick-
nesses or may be defined as the average thickness of
the portions 104 and 106 having different thicknesses of
the gear coupling part 102.

[0139] Meanwhile, when the gear includes parts 114
and 116 having different thicknesses, the third thickness
T3 is defined as the thickness of the thickest portion of
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the parts 114 and 116 having different thicknesses or
may be defined as the average thickness of the portions
114 and 116 having different thicknesses.

[0140] The first thickness T1 may be greater than or
equal to the sum (T2+T3) of the second thickness T2 and
the third thickness T3.

[0141] The gear coupling part 102 may include a first
coupling part 104 and a second coupling part 106.
[0142] The thickness T21 of the first coupling part 104
may be thicker than the thickness T22 of the second cou-
pling part 106.

[0143] The first coupling part 104 may include a stop
surface 108 to which the second gear part 116 is locked
in a rotational direction thereof. One end 109 of the stop
surface 108 may be make contact with one surface, which
faces the second gear part 116 of the gear to be de-
scribed, of the second coupling part 106.

[0144] The second coupling part 106 may extend from
the first coupling part 104 and may be thinner than the
first coupling part 104.

[0145] A pinthrough hole, through which the hinge pins
P2 and P3 pass, may be formed in the gear coupling part
102.

[0146] The gear coupling part 102 may be coupled to
the gear using a fastening member 120, such as a screw
or a pin, and at least one first fastening hole 105 or 107
is formed in the gear coupling part 102.

[0147] The first fastening holes 105 are 107 may be
formed in each of the first coupling part 104 and the sec-
ond coupling part 106, respectively. The first coupling
part 104 may include a first coupling part fastening hole
105 to fasten the first coupling part 104 to the gear
through a fastening member, and the second coupling
part 106 may include a second coupling part fastening
hole 109 to fasten the second coupling part 106 to the
gear through a fastening member. The first fastening
holes 105 are 107 may be formed between the pin
through hole and the gear coupling part 102. A plurality
of first fastening holes 105 are 107 may be formed. A
plurality of first fastening holes 105 are 107 may be
formed in each of the first coupling part 104 and the sec-
ond coupling part 106. The first fastening holes 105 and
107 may be spaced apart from the stop surface 108.
[0148] The gear may include a first gear part 114 and
a second gear part 116.

[0149] The first gear part 114 may face the first cou-
pling part 104, and may be coupled to the first coupling
part 104 through the fastening member 120.

[0150] The second gear part 116 may face the second
coupling part 106, and may be coupled to the second
coupling part 106 through the fastening member 120.
The second gear part 116 may be thicker than the first
gear part 114.

[0151] The fastening member 120 may fasten the gear
to the gear coupling part 102. The first fastening holes
may be formed in the gear coupling part 102, and the
second fastening holes 115 and 117 matched with the
first fastening holes may be formed in the gear. In addi-
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tion, fastening members 120 may be inserted into the
first fastening holes 105 and 107 and the second fasten-
ing holes 115 and 117 such that the gear is fastened to
the gear coupling part 102.

[0152] The second fastening holes 115 are 117 may
be formed in each of the firstgear part 114 and the second
gear part 116, respectively. The first gear part 114 may
include a first gear part fastening hole 115 to be fastened
to the first coupling part 104 through a fastening member,
and the second gear part 116 may include a second gear
part fastening hole 117 to be fastened to the second cou-
pling part 106 through a fastening member 200.

[0153] The gear may be restricted to the gear coupling
par 102 in both the clockwise direction and the counter-
clockwise direction by the stop surface 108, and may be
restricted by the fastening member 120 in the four direc-
tions of up, down, left, and right directions. In other words,
the gear may be firmly and reliably fixed to the gear cou-
pling part 102.

[0154] FIG. 11 is a rear view illustrating the inner part
of a link joint as another example of a link assembly ac-
cording to an embodiment of the present disclosure, FIG.
12 is a perspective view illustrating afirst link or a second
link illustrated in FIG. 11, and FIG. 13 is an exploded
perspective view of a first link or a second link illustrated
in FIG. 12.

[0155] In the link assembly illustrated in FIG. 11, at
least one of the pair links 71 and 72 may include an arm,
agear, and at least one fastening member, which is sim-
ilar to the link assembily illustrated in FIGS. 7 to 10.
[0156] Hereinafter, the duplicated description of com-
mon components of the link assembly illustrated in FIGS.
7 to 10 will be omitted, and different components will be
described.

[0157] A pair of gear coupling parts may be formed in
the arm. The pair of gear coupling parts 104’ and 106’
may be spaced apart from each other. A portion of the
gear may be inserted and received between the pair of
gear coupling parts 104’ and 106’. A gap G may be
formed.

[0158] A fastening member my include any one of the
pair of gear coupling parts and a shaft 130 press-fitted
into the gear and coupled to the gear.

[0159] Afirstfastening hole 105’ may be formed in any
one coupling part 104’ of the pair of gear coupling parts
104’ and 106’. The gear may include a second fastening
hole 115’ matched with the first fastening hole 105'.
[0160] The shaft 130 may be press-fitted into the first
fastening hole 105’ and the second fastening hole 115’,
and may be coupled to any one coupling part 104’ of the
gear coupling parts 104’ and 106’.

[0161] The shaft 130 may extend in the direction Y in
which the pair of gear coupling parts 104’ and 106’ are
spaced apart from each other.

[0162] The fastening member may further include a pin
140.
[0163] The pin 140 may be press-fitted between the

gear and a remaining one coupling part 106’ of the pair
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of gear coupling parts 104’ and 106'.

[0164] The shaft 140 may extend in the direction X per-
pendicular to the direction Y in which the pair of gear
coupling parts 104’ and 106’ are spaced apart from each
other.

[0165] The gear may include a first gear part 114’ and
a second gear part 116’

[0166] The first gear part 114’ may be smaller than the
second gear part 116’. The first gear part 114’ may be
spaced apart from the second gear part 116’ in the cir-
cumferential direction. A recession part may be formed
between the first gear part 114’ and the second gear part
116’ such that the gear coupling part is inserted into the
recession part.

[0167] The diameter of the gear may be longer than
the length of the gap G formed between the pair of gear
coupling parts 104’. In the gear, a gear part, which has
a shorter length, of the firstgear part 114’ and the second
gear part 116’ may be inserted into the gap G.

[0168] A first recession part may be formed between
one end of the second gear part 116’ in a circumferential
direction, and the first gear part 114’, such that any one
104’ of the pair of gear coupling parts 104’ and 106’ is
inserted into and makes contact with the first recession
part.

[0169] A second recession part may be formed be-
tween an opposite end of the second gear part 116’ in
the circumferential direction, and the first gear part 114,
such that another coupling part 106’ of the pair of gear
coupling parts 106’ and 106’ is inserted into and makes
contact with the second recession part.

[0170] The first recession part and the second reces-
sion part may be formed to be recessed in a radial direc-
tion in a portion of the outer circumferential portion of a
spur gear.

[0171] The gear may have the second gear part 116,
the first recession part, the firstgear part 114, the second
recession part, and the second gear part 116’ in the cir-
cumferential direction.

[0172] A gear tooth may be formed in each of the first
gear part 114’ and the second gear part 116".

[0173] The first gear part 114’ of the gear may not be
toothed with another gear substantially close thereto, and
the second gear part 116’ of the gear may be toothed to
the another gear.

[0174] The second gear part 116’ is a component po-
sitioned outside the pair of gear coupling parts 104’ and
106’, and may be toothed with another gear adjacent
thereto.

[0175] The first gear part 104’ may be inserted and
received into the gap G, and may have a second fasten-
ing hole 115’ that is matched with the first fastening hole
105'.

[0176] The second gear part 106’ may be integrally
formed with the first gear part 104’ and positioned outside
the gap G.

[0177] Another 106’ of the pair of gear coupling parts
104’ and 106’ and the first gear part 114’ have grooves
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117A and 117B formed corresponding to each other to
form a pin hole, and a pin 140 may be press-fitted into
the pin hole 117.

[0178] The pin 140 may extend in the direction X per-
pendicular to the direction Y in which the pair of gear
coupling parts 104’ and 106’ are spaced apart from each
other.

[0179] Hereinafter, a gear coupling part having the first
fastening hole 105’ will be referred to as the first gear
coupling part 104, a gear coupling part having the pin
groove 117B will be referred to as the second gear cou-
pling part 106, the direction in which the pair of gear
coupling parts 104’ and 106’ are spaced apart from each
other will be referred to as the first direction Y, and the
direction perpendicular to the first direction Y will be re-
ferred to as the second direction X, for explanation.
[0180] The shaft 130 may be press-fitted in the first
direction Y from the side of the first gear coupling part
104 .

[0181] The pin 140 may be press-fitted in the second
direction X from the rear portion of the second gear cou-
pling part 106’ and the first gear part 114’.

[0182] The shaft 130 and the pin 140 may be press-
fitted in different directions X and Y, and the first gear
114’ and may more securely fixed to the first and second
gear coupling parts 104’ and 106’ without being distorted
in the first direction Y and the second direction X.
[0183] When the shaft 130 fixes the first gear 114’ to
the first gear coupling part 104’, and the pin 140 is absent,
the gear may be fixed to the arm in the longitudinal di-
rection Y of the shaft 130, and may rotate about the shaft
130.

[0184] When the pin 140 is press-fitted between the
first gear 114’ and the second gear coupling part 104’ in
the state that the shaft 130 fixes the first gear 114’ to the
first gear coupling part 104’, the gear is restricted to the
pin 140 to prevented from being rotated about the shaft
130, and securely fixed to the first gear coupling part 104’
and the second gear coupling part 106’.

[0185] Meanwhile, when the pin 140 is press-fitted be-
tween the first gear 114’ and the second gear coupling
part 104’, and the shaft 130 is absent, the gear may be
restricted from being rotated about the pin 140, but may
linearly move in the longitudinal direction X of the pin 140.
[0186] When the shaft 130 is press-fitted between the
first gear coupling part 104’ and the first gear part 114,
in the state that the pin 140 is press-fitted between the
first gear 114’ and the second gear coupling part 104,
the gear may be restricted by the shaft 130 in the longi-
tudinal direction X of the pin 140, and the gear may be
securely fixed to each of the first gear coupling part 104’
and the second gear coupling part 106’ .

[0187] Hereinabove, although the present disclosure
has been described with reference to exemplary embod-
iments and the accompanying drawings, the present dis-
closure is not limited thereto, but may be variously mod-
ified and altered by those skilled in the art to which the
present disclosure pertains without departing from the
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spirit and scope of the present disclosure claimed in the
following claims.

[0188] Therefore, the embodiments of the present dis-
closure are provided to explain the spirit and scope of
the present disclosure, but not to limit them, so that the
spirit and scope of the present disclosure is not limited
by the embodiments.

[0189] The scope of the present disclosure should be
construed on the basis of the accompanying claims, and
all the technical ideas within the scope equivalent to the
claims should be included in the scope of the present
disclosure.

Claims
1. A display device comprising:

a display module;

a link assembly coupled to the display module;
and

arotating mechanism coupled to the link assem-
bly to rotate the link assembly,

wherein the link assembly includes:

a pair of links; and

a link joint to which each of the pair of links is
rotatably coupled,

wherein at least one of the pair of links includes:

an arm having at least one gear coupling
part;

a gear; and

a fastening member to couple the gear to
the gear coupling part,

wherein a first fastening hole is formed in
the gear coupling part, and

wherein a second fastening hole matched
with the first fastening hole is formed in the
gear.

2. Thedisplay device of claim 1, wherein the gear cou-
pling part includes:

a first coupling part; and

a second coupling part extending from the first
gear coupling part and being thinner than the
first coupling part,

wherein the gear includes:

afirst gear part facing the first coupling part;
and

a second gear part facing the second cou-
pling part and being thicker than the first
gear part, and

wherein the first coupling part has a stop
surface to which the second gear part is
locked in a rotation direction.
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The display device of claim 2, wherein one end of
the stop surface makes contact with one surface,
which faces the second gear part, of the second cou-
pling part.

The display device of claim 1, wherein the first fas-
tening hole is spaced apart from the stop surface.

The display device of claim 1, wherein the first fas-
tening hole is formed in each of the first coupling part
and the second coupling part.

The display device of claim 1, wherein a pair of gear
coupling parts are formed in the arm, and a gap is
formed between the pair of gear coupling parts,
wherein the fastening member includes:

a shaft which is press-fitted between one of the
pair of gear coupling parts and the gear and fas-
tened; and

a pin press-fitted between another coupling part
of the pair of gear coupling parts and the gear.

The display device of claim 6, wherein the shaft ex-
tends in a direction (Y) in which the pair of gear cou-
pling parts are spaced apart from each other, and
wherein the pin extends in a direction perpendicular
to the direction (Y) in which the pair of gear coupling
part are spaced apart from each other.

The display device of claim 1, wherein a pair of gear
coupling parts are formed in the arm, and a gap is
formed between the pair of gear coupling parts,

wherein the first fastening hole is formed in one
of the pair of gear coupling parts, and
wherein the gear includes:

afirstgear partreceived in the gap and hav-
ing a second fastening hole matched with
the first fastening hole; and

a second gear part formed integrally with
the first gear part and positioned outside the

gap.

The display device of claim 8, wherein the fastening
member includes:

a shaft press-fitted into the first fastening hole and
the second fastening hole.

The display device of claim 8, wherein the shaft ex-
tends in a direction (Y) in which the pair of gear cou-
pling parts are spaced apart from each other.

The display device of claim 8, wherein grooves are
formed in another coupling part of the pair of gear
coupling parts and the first gear part, corresponding
to each other to form a pin hole, and
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wherein the fastening member includes:
a pin press-fitted into the pin hole.

The display device of claim 11, wherein the pin ex-
tends in a direction (X) perpendicular to the direction
(Y) in which the pair of gear coupling part are spaced
apart from each other.
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Fig. 6
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Fig. 7
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Fig. 8
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Fig. 9
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